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ABSTRACT
Background. Pre-menopausal women have a lower incidence of cardiovascular disease, which may partly be due to a protective effect of estrogen on endothelial function. Animal studies suggest that estrogen may also improve the relationship between shear rate (SR) and endothelial function. We aimed to explore the relation between endothelial function (i.e. flow-mediated dilation (FMD)) and SR (i.e. SR area-under-the-curve (SRAUC)) in women versus men, and between pre- versus post-menopausal women. 
Methods and Results. Brachial artery FMD and SRAUC were measured in accordance with expert-consensus guidelines in 932 healthy participants who were stratified into young adults (18-40yrs, 389 men, 144 women) and older adults (>40yrs, 260 men, 139 women). Secondly, we compared pre-menopausal (n=173) and post-menopausal women (n=110). There was evidence of a weak correlation between SRAUC and FMD in all groups but older men, although there was variation in strength of outcomes. Further exploration using interaction terms (age-sex*SRAUC) in linear regression revealed differential relationships with FMD (young women versus young men (β=-5.8-4, P=0.017) and older women (β=-5.9-4, P=0.049)). The correlation between SRAUC and FMD in pre-menopausal women (r2=0.097) was not statistically different to post-menopausal women (r2=0.025; Fisher: P=0.30). Subgroup analysis using stringent inclusion criteria for health markers (n=505) confirmed a stronger FMD-SRAUC correlation in young women compared to young men and older women. 
Conclusions. Evidence for a stronger relationship between endothelial function and the eliciting SR stimulus is present in young women compared to men.  Estrogen may contribute to this finding, but larger healthy cohorts are required for conclusive outcomes. 
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CLINICAL PERSPECTIVE
What is new? In a sample of 932 individuals, we have shown the correlation between brachial artery flow-mediated dilation (FMD) and its eliciting shear rate stimulus were not statistically different between sexes or age groups. Systolic blood pressure was an important factor that influenced FMD. After repeated analysis using stringent inclusion criteria for blood pressure (n=505), sex and age-related differences were apparent in the relationship between FMD and shear rate.

What are the clinical implications? Shear stress as a hemodynamic stimulus for acute artery vasodilation as well as chronic adaptation. It promotes anti-atherogenic properties for protection against the development/progression of atherosclerosis. Pre-menopausal women benefit from the cardio-protective effects of estrogen, which may play a role in increasing sensitivity to a given shear stress stimulus. A stronger relationship between shear stress and artery vasodilation may contribute to the lower incidence of cardiovascular disease observed in pre-menopausal women, compared to men of similar age and post-menopausal women.

INTRODUCTION
Cardiovascular diseases (CVD) remain the world’s leading causes of morbidity and mortality in women. The vascular endothelium is responsive to hormonal and hemodynamic stimuli and plays a pivotal role in the development and progression of atherosclerosis1. Consequently, endothelial dysfunction has been identified as an early biomarker of CVD2, 3 and predictor of future CVD4-6. Although the incidence of CVD in women is lower compared to age-matched men, an increase in CVD-related mortality in women coincides with the onset of menopause7. These sex-related differences in CVD may, at least partly, relate to differences in endothelial function8. Interestingly, pre-menopausal women exhibit enhanced endothelial function, assessed using the flow-mediated dilation (FMD), compared to men8-11.

An important physiological characteristic explaining sex differences in endothelial function relates to the sex hormone estrogen. FMD declines markedly in women after menopause8, 12 and some studies show that FMD follows the fluctuating levels of estrogen across the menstrual cycle13-15. The direct vasodilator effects of estrogen may contribute to the larger FMD in pre-menopausal women. An alternative explanation for sex differences in endothelial function relates to observations in animal studies, which suggest that estrogen improves the vascular responsiveness to changes in shear stress. For example, Huang and colleagues found that female and ovariectomized rats with estrogen replacement show significantly greater dilation in response to a given shear stress, compared to male and ovariectomized rats16. A stronger relationship between endothelial function and shear stress may therefore contribute to the enhanced endothelial function observed in pre-menopausal women, compared to post-menopausal women and age-matched men. To date, no study has examined this hypothesis in humans. 

The purpose of this study was to explore the relationship between endothelial function (measured as FMD) and arterial shear rate (SR; i.e. SR area-under-the-curve (SRAUC)) between healthy men and women across the lifespan, and also between pre- versus post-menopausal women. We hypothesized that the relationship between FMD and its eliciting SR stimulus would be stronger in younger women, compared to men, and that this relationship would be attenuated with older age and post-menopausal status. 

METHODS
The data that support the findings of this study are available from the corresponding author upon reasonable request.
Participants. This study utilised a retrospective design, including studies performed previously in our laboratories From these studies, we have identified 932 healthy individuals who were stratified into young adults (18-40 years; 389 men, 144 women) and older adults (>40 years; 260 men, 139 women) (Table 1). The cut-off level of 40 years was chosen based on the increase in CVD incidence after this age17 and is in line with previous research18. Secondly, based on pre-screening of menopausal status (post-menopause was defined as at least one year without a menstrual cycle/spotting12), sub-analysis was performed between pre-menopausal (n=173) and post-menopausal women (n=110) (Table 2). All participants were non-smokers, not taking any medication, and free of risk factors and signs or symptoms of cardiovascular or metabolic disease. Pre-menopausal women were not on any hormone-based contraception and post-menopausal women were not on hormone replacement therapy. All participants gave informed consent and all studies were ethically approved by the local ethics committees of Liverpool John Moores School of Sport and Exercise Science Research Ethics Committee, Radboud University Medical Center or The University of Western Australia. All work adhered to the Declaration of Helsinki.

Brachial artery FMD
Participants reported to the temperature-controlled (20-22°C) laboratory on one occasion for FMD assessment. In preparation, participants abstained from strenuous exercise for 24 hours and alcohol for 8 hours, as well as any food/caffeine/stimulants 6 hours prior to reporting to the laboratory. 
Following 20 minutes of supine rest, brachial artery diameter was assessed via high-resolution duplex ultrasound (Terason t3000/u-smart 3300, Teratech or Aspen, Acuson) with a 7.5-12 MHz linear array probe. B-mode images were obtained and optimized, and Doppler velocity was recorded simultaneously. Expert-consensus protocol guidelines were followed for the performance of the FMD19. Briefly, after 1 minute of baseline diameter and flow measurement, an occlusion cuff, connected to a rapid inflator (Hokanson, Bellevue, WA), placed distal to the olecranon process, was inflated to a suprasystolic pressure (>200mmHg) for 5 minutes. Brachial artery diameter and flow recordings were resumed 30 seconds before cuff deflation, and FMD was recorded for a further 3 minutes post cuff deflation. 

All FMD data were analysed using a specialised custom-designed edge-detection and wall-tracking software, the reproducibility and validity of which have been previously reported 20. This software tracks the vessel walls and blood velocity trace in B-mode frames via pixel density and frequency distribution algorithm. An optimal region of interest to be analysed was selected by the sonographer, chosen on the basis of image quality, with a clear distinction between the artery walls and lumen. The FMD was defined as the percentage change in artery diameter from baseline to the peak captured during the 3 minutes post cuff release. The software automatically calculated the relative diameter change, time to peak (following cuff release) and SRAUC21. SRAUC was calculated as the area under the SR curve between the points of cuff release (manually selected by the sonographer) to peak diameter (determined by the software)19. Despite the initial region of interest selection being operator-determined, the remaining analysis was automated and independent of operator bias.


Statistical analysis
Statistical analyses were performed using SPSS (Version 24, SPSS, Chicago, Illinois). Pearson’s correlation coefficient was used to calculate the correlation between FMD and SRAUC across age groups in men and women. This analysis was repeated using the allometrically scaled FMD to correct for baseline artery diameter22. Fisher r-to-z transformation was used to compare the difference between two correlation coefficients in the independent groups (i.e. sex, age, menopause status). Linear regression analysis was performed to examine the interaction between age-sex group and SRAUC with FMD as the dependent outcome. Other variables (e.g. age, sex, BMI, blood pressure) that have been purported to influence SR and/or FMD were also considered in the model. Two-way analysis of variance (ANOVA) was also used to examine the differences between sex and age. Independent t-tests examined the differences between pre- and post-menopausal women.  All data were presented as mean ± standard deviation (SD), unless stated otherwise. Statistical significance was assumed at P<0.05.


RESULTS
Impact of sex and age. Older age was associated with lower FMD, and higher body mass, body mass index (BMI), systolic, diastolic and mean blood pressure, alongside higher baseline and peak brachial artery diameters (all P<0.05). There was a significant main effect for sex, with women demonstrating a lower height, body mass, systolic, diastolic and mean blood pressure, baseline diameter, peak diameter, but a higher FMD response and SRAUC (P<0.05; Table 1). A significant interaction effect between age and sex was observed for height, body mass, BMI, systolic blood pressure, FMD response and time to peak (P<0.05, Table 1).

A significant positive correlation between FMD response and SRAUC was evident in young men (r2=0.042, P<0.001; Figure 1A). Young women also demonstrated a significant correlation between FMD and SRAUC (young women r2=0.112, P<0.001), which did not significantly differ compared to young men (Fisher: P=0.15). The correlation between FMD and SRAUC was non-significant in older men (r2=0.011, P=0.098), whilst older women presented a very weak, but significant correlation (r2=0.029, P=0.047, Figure 1B). Using the allometrically scaled FMD, we confirmed presence of a correlation in young women (r2=0.108, P<0.001), and a lower correlation in older women (r2=0.029, P=0.045), although this difference did not reach statistical significance (Fisher: P=0.15). Young and older men did not demonstrate a significant correlation between the allometrically scaled FMD and SRAUC (r2<0.001 and P=0.662, r2<0.001 and P=0.779, respectively).

The impact of age, sex and SRAUC on FMD was further investigated using interaction terms in linear regression. This approach revealed evidence of a differential relationship between sex and age status and SRAUC on subsequent FMD outcomes. More specifically, young women demonstrated a significantly stronger relationship between SRAUC and FMD compared to young men (β=-5.8-4, P=0.017) and older women (β=-5.9-4, P=0.049). Age did not significantly alter the relation between SRAUC and FMD in men (β=-2.5-4, P=0.30).

Other variables that might contribute to FMD response were also explored in the linear regression model. In addition to age-sex-SRAUC interactions, FMD is influenced by systolic blood pressure (β=-0.035, P=0.001), but not diastolic blood pressure (β=0.006, P=0.60) or BMI (β=0.033, P=0.26). Given the systolic blood pressure outcome, we repeated the bivariate correlations in a subset of n=505 who all fell within strict cut-off values for normal blood pressure (systolic <130 mmHg, diastolic <80 mmHg), BMI (<25 kg/m2) and, when available, glucose (<5.6 mmol/L) and cholesterol levels (<4.9 mmol/L). Young men show evidence of a correlation between FMD response and SRAUC (r2=0.02, P=0.024), but this response was significantly stronger in young women (r2=0.124, P<0.001, Fisher: P=0.05). Older men and women did not show a correlation between FMD and SRAUC (r2=0.006 and 0.002, respectively, both P>0.05). 

Impact of menopausal status. Compared to pre-menopausal women, post-menopausal women demonstrated a higher BMI and blood pressure, but lower height and FMD (all P<0.05, Table 2). Pre-menopausal women demonstrated a significant correlation between FMD and SRAUC (r2=0.097, P<0.001), whilst this correlation was not significant post-menopause (r2=0.025, P=0.100, Figure 2, Fisher: P=0.19). Using the allometrically scaled FMD, we confirmed these findings as the correlation with SRAUC in pre-menopausal women (r2=0.095, P<0.001), disappeared post-menopause (r2=0.025, P=0.099, Fisher: P=0.20). Re-analysis of the correlation coefficients within the subgroup of healthy participants (n=505) confirmed the presence of a correlation between FMD and SRAUC in pre-menopausal women (r2=0.09, P=0.001), which is absent in post-menopausal women (r2=0.006, P=0.73, Fisher: P=0.30). 



DISCUSSION 
Our initial analyses were suggestive of sex differences in conduit artery flow mediated dilation across the lifespan. However, given the impact of systolic blood pressure on FMD, we repeated our analysis on a subset of participants following the American Heart Association guidelines for blood pressure23. This analysis revealed a significantly stronger relationship between FMD and SRAUC in young women compared to young men, and this was attenuated with advancing age. The sex-related difference and the impact of menopausal status on the relationship between FMD and its eliciting shear stress stimulus suggests that estrogen may play a role in mediating the higher FMD in pre-menopausal women and, consequently, the reduced risk of CVD in comparison to young men7.

Our work in a large population of 932 healthy individuals confirms previous work on the association between FMD and SR, in that a statistically significant correlation is present between endothelial function and the magnitude of the shear stress stimulus. This correlation remained present after correcting the FMD for individual differences in baseline diameter and when performed in a subset of healthy individuals (n=505). Given that SRAUC is the eliciting stimulus of the FMD response24, one would expect to observe a moderate-strong correlation between FMD and SR. However, our data shows a somewhat weaker correlation, in general, compared to previous work, especially in men18. This finding could be attributed to a number of participant characteristics, which may lead to a weaker or even absent relation between FMD and SRAUC (e.g. age, CVD risk factors)18, 25. Indeed, the sub-analysis performed within individuals with no risk factors revealed a slightly higher r-value. In addition, other factors that impact upon the FMD response must be acknowledged, such as the response of the vascular smooth muscle cells to dilator signals (we did not assess endothelium-independent dilation in our studies) and the structural properties of the artery (i.e., wall thickness, stiffness and diameter)26-28. Also, numerous studies have shown that baseline diameter is a stronger predictor of the FMD response than SRAUC18, 24, 25, 29, 30 and our scaling of FMD responses to baseline diameter attempted to account for this. 

In line with some previous observations, we observed sex-related differences in the relationship between FMD and the eliciting SRAUC stimulus. More specifically, we found that young healthy women demonstrate a stronger correlation between FMD and SRAUC, compared with their male peers, especially in the healthy subgroup. To examine the potential role of estrogen, we performed a sub-analysis based on menopausal status and found that the relationship between FMD and SRAUC was absent in post-menopausal women. The potential cardio-protective properties of estrogen have been described before, and may relate to upregulated endothelial nitric oxide (NO) synthase (eNOS) activity31, vasodilator prostacyclin synthase, expression of vascular endothelial growth factor, inhibition of endothelial cell apoptosis, vascular smooth muscle cell migration and/or proliferation32, 33. These adaptations likely contribute to changes in vascular health, especially since some studies have shown that the cyclical estrogen levels across the menstrual cycle are mirrored by fluctuations in arterial stiffness34, 35 and endothelial function13-15, 34. Some of this work used intra-brachial infusions to examine forearm blood flow responses, an endothelial assessment independent of SR, and confirmed that endothelial function per se fluctuates across the menstrual cycle14. Studies that utilised FMD found that fluctuations in this variable across the menstrual cycle were independent of changes in the SR stimulus13-15, 34. This suggests that these larger FMD responses are explained, at least partly, by enhanced sensitivity of the endothelium to SR.  

Distinction between levels of estrogen receptors (ERα and ERβ respectively) may contribute to the relationship between FMD and the SR stimulus in pre-menopausal women. Estrogen receptors are located within endothelial cells, and play an important role in the vasodilator effects of estrogen36. In animal models, abundance of ERα is linked to higher circulating estrogen levels37-39, which is consequently linked to increased NO bioavailability38, 40. In humans, ERα expression was lower in the early follicular phase (i.e. low estrogen) and also in post-menopausal women, and was positively associated with (phosphorylated) eNOS protein expression and brachial artery FMD41. Indeed, the binding of estrogen to a receptor upregulates NO release and since shear-independent dilation also mirrors the menstrual cycle14, this implies a greater release of NO with higher estrogen abundance. NO possesses a myriad of anti-atherogenic properties to protect against the development of CVD42, and is negatively associated with traditional CVD risk factors43. Given the above evidence, it could be suggested that estrogen receptors mediate the relationship between FMD and shear stress, resulting in greater dilator responses to a given shear stress stimulus. More research is required to explore the mechanisms underlying the FMD-SRAUC relationships we observed.

When exploring the effects of age, we found an attenuated FMD-SRAUC relationship with advancing age in both men and women, which confirms previous findings18. Notably, we observed a weak, but significant correlation in older women. However, this observation may be attributable to the inclusion of 29 (21%) pre-menopausal women in the older (over 40yrs) group. Our findings therefore provide further evidence that older age impairs the FMD-SRAUC relationship. Various components of vascular ageing, including alterations in blood vessel structure44, 45, shear patterns46-49 and attenuated NO bioavailability50, 51 may potentially contribute to the age-related attenuation in the FMD-SRAUC relationship. Since these processes are also present in women, one may question the relative importance of age (versus estrogen) in the loss of the relationship between FMD and SRAUC in post-menopausal women. Given the more gradual impact of age on these factors compared with the relatively rapid alterations in estrogen, one may hypothesise that the loss of estrogen may represent a stronger factor than age in explaining the loss of the relationship between FMD and SRAUC. Future studies are required to untangle the effects of age and sex on this relationship.

A potential lifestyle factor underlying the age- and sex-related differences in the FMD-SRAUC relationship relates to fitness and/or physical activity levels. It is well established that physical activity and subsequent fitness is associated with enhanced endothelial function52-54 amongst a myriad of other health markers, mediated by the activity-induced exposure to increases in cyclical shear stress55. Since studies highlight a trend for declining physical activity levels with advancing age56, 57, age-related differences in physical activity may represent a confounding variable in the relationship between FMD and SRAUC. Future studies are warranted to better understand this potential link.

The clinical relevance of our findings relate to the importance of changes in shear stress as an important hemodynamic stimulus for acute58, 59 and chronic60, 61 adaptation in vascular function and structure62. High levels of shear stress have also been linked to the upregulation of anti-atherogenic proteins and down-regulation of pro-atherogenic substances62-64 to provide further protection against the development/progression of atherosclerosis. Accordingly, enhanced sensitivity of the endothelium to increases in shear stress (e.g. induced by physical activity) in younger women may contribute to relatively lower risk for CVD events in this cohort. In addition, such changes may also contribute to impaired ability for remodelling of arteries in response to prolonged periods of changes in shear stress in older women. Importantly, shear stress-mediated changes in endothelial function, for example by exercise training, lead to clinically important improvements in vascular health. Notably, meta-analyses have concluded that a 1% increase in brachial FMD is associated with 8-13% reduction in CVD risk4, 6, 65.

Limitations. Firstly, we do not have data available on estrogen levels, which makes it difficult to directly link our observations to menstrual status and/or estrogen. Furthermore, we must acknowledge that the timing/duration of menopause may also play a role in mediating the FMD-SR relationship. However, vigorous eligibility screening for the respective study established menopause status. Furthermore, markers of endothelial activation/damage were not available, which may have helped to better understand the age-related changes in endothelial function and/or the role of shear stress. Another limitation is that data were collected in different laboratories, which may contribute to some variation. Nonetheless, all labs strictly followed expert-consensus guidelines19 and utilised identical data collection and validated software analysis procedures which result in high reproducibility of FMD66.

In conclusion, a stronger relationship between endothelial function and the eliciting SR stimulus was found in women, compared to men, with this sex difference being attenuated with advancing age in the healthy subgroup. We suggest that endogenous estrogen may play a role in mediating the relationship between SRAUC and FMD. Therefore, the stronger relationship between endothelial function and shear stress (compared to men) may contribute to the cardio-protection of young women and subsequent lower prevalence of CVD.
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TABLE 1: Subject characteristics of participants divided based on sex and age into young men and women (aged 18-40yrs) and older men and women (>40yrs). Values are mean ± SD. Comparisons between groups was made using a 2-way ANOVA with sex and age as factors.

	
	Young Adults (18-40yrs)
	Older Adults (>40yrs)
	ANOVA

	
	Women
	Men
	Women
	Men
	Sex
	Age
	Sex*Age

	n
	144
	389
	139
	260
	
	
	

	Age (years)
	27±6
	25±5
	56±10
	59±10
	0.535
	<0.001
	<0.001

	Height (m)
	1.69±0.08
	1.80±0.07
	1.63±0.07
	1.77±0.06
	<0.001
	<0.001
	0.003

	Body mass (kg)
	69.6±14.0
	76.3±10.3
	69.7±14.0
	82.9±14.1
	<0.001
	<0.001
	<0.001

	BMI (kg/m2)
	24.6±5.2
	23.6±2.8
	25.5±4.5
	26.1±4.8
	0.130
	<0.001
	0.030

	SBP (mmHg)
	113±10
	120±11
	124±15
	127±14
	<0.001
	<0.001
	0.010

	DBP (mmHg)
	68±8
	72±14
	74±9
	77±9
	<0.001
	<0.001
	0.907

	MAP (mmHg)
	86±11
	87±11
	92±10
	94±10
	<0.001
	<0.001
	0.524

	Diameter (mm, rest)
	3.3±0.5
	4.1±0.6
	3.5±0.5
	4.4±0.6
	<0.001
	<0.001
	0.218

	Diameter (mm, peak)
	3.6±0.5
	4.3±0.6
	3.7±0.5
	4.6±0.6
	<0.001
	<0.001
	0.103

	FMD%
	7.9±3.9
	6.4±2.7
	5.3±3.3
	4.8±2.3
	<0.001
	<0.001
	0.021

	SRAUC (s-1, x103)
	23.0±12.0
	20.4±10.7
	21.6±11.0
	19.7±9.0
	0.003
	0.175
	0.662

	Time to peak (secs)
	51±25
	59±30
	64±30
	58±28
	0.575
	0.006
	0.002

	
	
	
	
	


BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure; FMD, flow-mediated dilation; SRAUC, shear rate area-under-the-curve.


TABLE 2: Subject characteristics of women divided based on menopausal status. Values are mean ± SD. P-value refers to an independent t-test.
	
	Pre-menopause
	Post-menopause
	P value

	n
	173
	110
	

	Age (years)
	30±8
	59±9
	<0.001

	Height (m)
	1.69±0.08
	1.62±0.07
	<0.001

	Body mass (kg)
	69.6±13.7
	70.0±15.1
	0.938

	BMI (kg/m2)
	24.7±5.1
	26.4±5.0
	0.007

	SBP (mmHg)
	113±10
	126±14
	<0.001

	DBP (mmHg)
	74±9
	74±9
	<0.001

	MAP (mmHg)
	82±8
	90±10
	<0.001

	Baseline diameter (mm)
	3.3±0.5
	3.6±0.5
	<0.001

	Peak diameter (mm)
	3.6±0.5
	3.8±0.6
	0.018

	FMD%
	7.8±3.9
	4.9±3.1
	<0.001

	SRAUC (s-1, x103)
	23.0±11.6
	21.3±11.4
	0.213

	Time to peak (secs)
	51±24
	68±32
	<0.001



BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure; FMD, flow-mediated dilation; SRAUC, shear rate area-under-the-curve


Figure Legends

FIGURE 1: Brachial artery flow-mediated dilation (FMD; % from baseline) and the eliciting shear rate area-under-the curve (SRAUC) stimulus (in s-1) in healthy younger (A, total n=533) and older (B, total n=399) adults. In these figures, data were presented and analysed separately for younger men (open circles, n=389) and women (solid circles, n=144), but also for older men (open triangles, n=260) and women (solid triangles, n=139). Pearson’s correlation coefficient was used to examine the relation between the FMD and SRAUC in younger and older women (dotted line) and men (solid line).

FIGURE 2: Brachial artery flow-mediated dilation (FMD; % from baseline) and the eliciting shear rate area-under-the-curve (SRAUC) stimulus (in s-1) in healthy pre-menopausal women (solid circles, n=173) and post-menopausal women (open circles, n=110). Pearson’s correlation coefficient was used to examine the relation between the FMD and SRAUC in pre- (solid line) and post-menopausal women (dotted line).


Figure 1 ● Young women
r2=0.112, P<0.001
○ Young men
r2=0.042, P<0.001



▲ Old women
r2=0.029, P=0.047
Δ Old men
r2=0.011, P=0.098




Figure 2
● Pre-menopause
r2=0.097, P<0.001
○ Post-menopause
r2=0.025, P=0.100
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SRAUC (s-1 in 103)


Pre-menopause r=0.312, r2=0.097, P	<	0.001+BQ2	7.7700000000000014	4.79	1.64	3.6	5.46333333333334	10.06	5.56	4.99	12.23	6.49	12.69333333333333	5.5433333333333357	12.82	16.29	4.6199999999999957	12.531000000000001	7.1899999999999986	11.46	4.63	8.9	7.1	6.8860000000000001	7.1899999999999986	3.19	6.6899999999999986	17.39	9.9700000000000006	6.14	4.9700000000000024	6.98	17.149999999999999	5.71	3.67	4.83	12.698	6.2309999999999999	8.77	7.5166666666666684	10.6	8.5	13.98	2.89	7.24	7.02	5.58	2.77	-3.601	4.13	5.6074766355140238	13.6	4.3	8.2000000000000011	3.88	11.765000000000001	11.6279069767442	5.8	5.1499999999999986	5.88	9.48	9.27	8.5574572127139561	11.68	7.96	2.09	3.8250000000000002	8.5620000000000047	6.85	2.39	8.91	3.11	3.8339999999999992	10.065	4.53	5.99	16.39	8.7000000000000011	2.0959999999999992	6.9180000000000001	6.51	11.74	11.44	4.5	14.36	8.088000000000001	11.871	13.27	10.598000000000001	6.7700000000000014	8.91	6.85	5.6099999999999977	2.5209999999999999	5.1669999999999936	10.726072607260731	4.99	6.23	8.67	4.05	6.5619999999999976	5.38	10.97	5.56	11.85	11.9	6.56	9.120000000000001	11.19	8.4970000000000034	9.6489999999999991	1.7010000000000001	10.795454545454559	11.34	7.29	6.45	7.42	14.67	14.23	7.0289999999999946	9.6989966555183802	6.58	16.8	5.6899999999999986	14.47	14.932126696832579	18.899999999999999	14.6	4.2349726775956276	14.51	6.5340909090909109	4.8	7.84	8.26	2.5249999999999999	8.197000000000001	7.54	9.92	5.6069999999999967	10.507999999999999	5.3330000000000002	7.29	3.161	0.28199999999999997	4.1059999999999954	6.6199999999999957	5.73	12.9	2.9940000000000002	3.0085959885386848	4.1860465116278904	5.692307692307697	8.2100000000000009	11.31	8.2760000000000016	3.96	9.3750000000000053	10	9.27	4.5	4.9300000000000024	7.1839999999999966	1.786	4.1830065359477118	6.1199999999999974	12.32	6.5469999999999997	10	4.9279999999999946	10.82	4.3	7.59	15.94202898550726	2.9020000000000001	7.91	43.993648	29.388915000000001	8.5150000000000006	21.46533299999993	32.50364666666654	38.256238000000003	36.416167999999999	18.76799999999999	23.42499999999999	5.6132309999999936	35.45407566666654	29.497489000000002	8.1685580000000009	37.748000000000012	15.936	10.114746	40.370660000000001	35.51	26.204000000000001	23.873502999999989	0.459588	10.27732	40.370660000000001	54.755998000000012	21.88214405954005	45.176159278520799	40.929868999999997	26.05543599999999	22.367000000000001	23.855	38.326000000000001	56.951000000000001	20.707000000000001	20.169	16.244588999999991	15.573378999999999	40.070826333333272	41.026222666666591	9.5560257862499984	18.789347999999979	14.441414	19.536376862297011	10.044	56.831000000000003	15.657	20.167999999999999	6.4073880000000001	23.95823099999998	27.73883389749999	39.436772000000012	12.279715350700149	26.47942099999997	16.19649500000002	23.023455999999999	8.0052230000000009	14.334441	6.652040999999997	4.8403580000000002	23.421729999999979	28.555916	21.496061267199991	40.035590000000013	17.609116	12.35400000000001	14.476302	25.462696999999931	17.642321999999989	23.812999999999999	8.3294280000000001	21.449398999999989	10.20646	21.341353999999999	16.941528999999989	17.301389999999991	25.50161799999999	3.2133780000000001	21.168870999999999	24.237593	11.552102	30.438860999999999	14.307963000000001	19.486758178416679	30.643007000000001	16.619496999999999	22.095712999999989	43.050725	17.855222999999981	17.363091999999991	7.7165339999999967	10.357063999999999	29.362308999999989	8.2784749999999985	14.194329	31.636829000000009	23.29628266666667	9.8424512775154067	7.9778770000000003	24.525963000000001	37.181735000000003	10.638025000000001	31.985813999999969	17.801207999999999	17.237411000000019	32.290648000000012	28.324300000000001	9.9370560000000001	20.147836000000009	11.716673999999999	16.03096600000001	9.4950460000000074	43.566502000000021	28.469706999999989	14.752698000000001	12.282209	9.9521400000000053	53.708913000000017	17.855830000000001	28.890606999999989	34.494567000000004	30.222322999999939	32.290648000000012	29.975899999999989	24.204018000000001	33.423618500000003	33.384999999999998	50.961000000000013	17.76003849999999	39.246263000000013	37.688113000000023	31.12869199999999	15.947258	8.4003930000000011	37.034855999999998	12.36969400000001	22.703755999999991	25.483775999999981	19.230996999999999	14.127544	12.911019	23.346869999999999	15.719274	12.638292	9.0228679999999972	14.817303000000001	21.958021999999989	21.786832999999969	25.150445000000001	20.4199135	37.665479000000012	25.880295	28.569063	16.893518999999991	31.862141999999981	8.4117830000000016	44.119889999999998	33.012	28.295999999999989	9.2798779999999983	19.35698300000001	21.141387999999999	5.4399350000000002	30.255728499999989	34.547599000000012	29.969833999999981	21.674012000000001	7.2701680000000017	12.782088999999999	30.937979000000009	24.464999999999989	23.923825999999991	12.616481	18.59013599999999	22.245141999999969	Post-menopause	5.88	5.2080000000000002	12	4.95	7.4349442379181943	5.41	7.02	-0.8	2.9809999999999999	6.163522012578607	6.09	3.4124629080118818	5.4755043227665761	3.79	3.05	5.9	9.6989966555184033	5.24	7.25	5.7	4.3898677518998497	5.7	3.9889999999999999	6.7700000000000014	6.45	3.5319999999999991	6.18	3.484	5.6339999999999977	4.5199999999999996	5.4431173072288086	5.6199999999999957	5.944	7.6	6.6	3.3499999999999992	5.9880000000000004	7.04	5.9300000000000024	5.53	4.2300000000000004	4.1499999999999986	2.82	6.1499999999999986	9.3800000000000008	1.43	0.32400000000000001	6.4986737400530439	3.98	3.5593740411174699	2.4	10.71	3.98	12.317	0.32200000000000001	8.6779999999999973	8.3540000000000028	3.1749999999999998	8.7299999999999986	8.3911242018274077	8.06	0.57099999999999995	-4.8929999999999936	9.2109999999999985	4.0229999999999926	-1.923	0.30199999999999999	2.2000000000000002	1.72	7.2610000000000001	5.9260000000000002	6.6039999999999957	2.7972027972028002	4.03	2.68	3.1850000000000001	4.8629999999999933	7.51	1.204999999999999	3.0990000000000002	2.3029999999999982	0	4.3599999999999977	6	4.1029999999999944	9.8770000000000007	5.484	2.6549999999999998	3.3099999999999992	2.9149999999999991	2.7	14.55	3.7	6.1449999999999934	3.51	0.52	6.593	4.4058744993324472	7.3449999999999926	6.4	5.3199999999999976	2.5348542458808501	0.73	6.01	1.1200000000000001	14.06	2.0299999999999998	2.11	0.36	5.88	40.066215000000021	16.497348999999989	13.082295	10.130198999999999	44.386719000000006	24.414422999999989	26.231189999999991	17.757904000000011	22.113315000000011	26.463567999999981	38.765760000000022	12.0180945	44.095837500000002	26.209388000000001	33.319978999999996	1.2405390000000001	24.721199999999989	11.309502000000011	25.160276	13.862522000000009	44.750490511952123	13.862522000000009	16.714658000000011	15.349031999999999	42.16363400000003	9.1400319999999997	35.021376000000011	15.269422	17.918973999999999	32.047171000000013	21.28966566651993	20.84202599999999	37.691136000000022	33.635000000000012	18.817132000000001	12.023493999999999	12.521777	26.579169	8.7836350000000003	7.4931260000000002	9.6458830000000013	0.56600300000000003	18.08667999999998	34.07499	25.042377854258401	20.857274000000022	22.879705000000001	39.339890500000003	41.846258338518922	4.4400000000000004	7.7209595055594873	21.15887600000001	41.846258338518922	13.88666700000001	21.432852999999991	16.04474799999997	11.559651000000001	46.620740000000012	52.179083000000013	23.878	23.878423999999971	35.071769000000003	21.56164099999997	9.3165030000000026	11.624684	14.201435	20.333013999999999	20.416221	26.819737717742381	9.7580660000000012	13.524784	19.503184000000001	20.880683999999981	12.78090080671538	30.32723	9.3812470000000001	12.258627000000001	20.127104000000021	18.801974000000008	13.373958	4.2701540000000007	13.340011000000001	26.23230999999998	17.647514000000029	23.257908000000011	35.859831	14.606937	18.319641999999991	6.9260169999999954	28.606258000000011	15.774924466301551	29.87664964575567	7.7973780000000001	40.672277000000001	11.343999999999999	28.157000000000011	19.708118999999989	19.773561000000001	51.825580000000002	14.287000000000001	12.509	13.763627	8.3170000000000002	17.07766500000001	31.479018	20.560855000000011	15.24638	16.895	6.9390000000000018	13.420019	FMD%

SRAUC (s-1 in 103)


A
Male	2.2400000000000002	7.1099999999999994	2.63	3.68	3.86	3.63	9.7100000000000009	8.91	1.47	5.07	5.7700000000000014	4.01	7.02	7.95	3.8299999999999992	12.43	6.09	0.98	3.8299999999999992	3.79	8.4700000000000006	3.78	6.7253666340087701	6.8199999999999976	3.82	7.0995670995670821	6.09	6.9	7.28	5.8599999999999977	1.47	6.29	5.49	5.8199999999999976	6.33	7.3170731707316969	9.48	5.1199999999999974	7.37	6.44	5.45	9.3600000000000048	15.61	8.620000000000001	2.84	5.3599999999999977	9.120000000000001	3.63	10	4.4951483870967772	7.9925319865319873	8.8966666666666754	7.3199999999999976	6.78	4.5	3.77	11.88	3.98	3.8299999999999992	6.33	5.4700000000000024	10.84	9.0122315049067794	4.03	7.58	9.76	7.46	4.01	3.8	7.38	7.3599999999999977	4.54	6.6499999999999977	5.5	6.26	6.28	5.53	4.8199999999999976	6.08	2.14	7.33	4.8899999999999997	4.7699999999999987	5.03	3.9	7.88732394366198	3.669724770642206	8.93	4.4700000000000024	10.28	4.58	6.2	15.06	6.63	16.739999999999991	4.21	6.38	5.1099999999999994	5.79	5.6499999999999977	7.1599999999999966	8.43	6.8459374999999856	7.3223215686274443	4.6801581722319909	1.5237688442210999	6.37	3.5339999999999998	4.83	12.87	8.3600000000000048	8.68	7.89	3.67	4.72	6.28	6.84	3.13	2.6	10.37	14.07	15.3852164870374	9.4013658513397509	9.33	3.1	9.0400000000000009	3.8099999999999992	4.4800000000000004	7.6899999999999986	8.3129584352078041	3.13	4.2300000000000004	5.41	6.9700000000000024	4.2300000000000004	5.01	10.83	3.54	5.49	4.9400000000000004	5.9113300492610774	9.0909090909090864	1.869158878504674	9.9397590361445705	9.84	10.75	11.55	14.45	9.81	4.59	6.03	3.87	5.34	5.8054349130173941	8.1350892857142956	10.55149484536085	5.8	5.23	7.44	5.91	1.87	9.94	5.6199999999999957	6.87	6.6199999999999957	6.8915893827935326	4.091002254560923	6.3243662225348869	3.07	4.3	9.17	6.6216216216216299	7.46	8.02	7.46	9.48	6.28	9.91	4.2	9.8000000000000007	2.89	6.96	3.3099999999999992	6.02	3.8099999999999992	5.7	4.99	3.38	3.08	4.4000000000000004	4.1131105398457457	6.6361556064073266	5.5118110236220517	8.5500000000000007	7.07	5.29	6.38	3.8099999999999992	5.9	5.88	10.69	1.99	4.9960399783900566	8.5840823327615805	3.3648213333333379	7.0866666666666678	7.6633333333333331	7.1139999999999954	8.94	6.42	11.35	2.78	3.1650339110776229	12.184823209994519	11.46	4.79	7.1599999999999966	7.02	5.1557465091299663	12.71	5.72	6.3599999999999977	4.87	3.19	5.91	8.6399999999999988	4.59	6.8199999999999976	4.59	4.91	11.53	2.25	6.4432989690721598	4.2316258351893179	3.69	5.75	7.25	12.25	6.53	9.15	3.98	7.511508728179547	5.8599999999999977	6.44	4.2300000000000004	4.38	2.87	11.03	4.8899999999999997	6.3593004769475368	6.4189189189188944	9.6428571428571228	4.0115764138781964	10.36	6.595538312318137	2.17	3.1	7.9300000000000024	4.5599999999999996	3.26	5.64	3.73	7.01	9.19	8.2100000000000009	3.6534759976865252	6.5999123356293099	5.75	11.894	7.81	4.0599999999999996	5.9252987106230144	8.3674140543332385	3.74	11.78	7.23	4.7699999999999987	6.1099999999999994	7.1	4.72813238770686	4.0599999999999996	8.09	13.49	4.51	4.7300000000000004	10.247349823321549	7.8908554572271354	9.18	10.199999999999999	10.32	4.1399999999999997	4.6599999999999957	11.8	6.63	3.88	6.49	3.690036900369003	4.792194990436129	10.420835154776739	4.28	9.8700000000000028	10.73	9.06	5.1020408163265056	4.8199999999999976	5.23	6.22	2.36	7.03	6.7204301075268846	5.3	5.63	6.78	2.66	4.9700000000000024	5.91	6.1069999999999984	8.1330000000000009	6.72	7.28	6.3	6.9948186528497409	7.28	5.21	5.9148264984227064	6.3	5.51	8.6705202312138816	11.86	6.3	5.75	13.69	6.58	6.4039999999999999	4.4357976653696731	5.57	8.4500000000000028	3.76	4.25	8.9700000000000006	13.75	6	7.5	8.1399999999999988	3.13	5.6666666666666776	6.5300896286811838	6.0762100926879574	13.26	6.05	4.7976011994002974	4.99	5.35	6.58	5.1627384960718334	5.6049999999999933	7.81	3.92	5.1349999999999936	5.41	5.5263157894736903	4.1599999999999966	5.26	8.6471408647140873	6.56	7.24	6.88	6.22	2.778	7.7645051194538999	3.3778476040848262	11.401425178147271	5.56	5.3846153846154046	6.885596322217209	7.29	4.4977511244377597	6.6878980891719797	2.2686109692103011	6	6.55	7.6899999999999986	2.6859504132231371	5.58	2.11	6.28	3.89	1.86	5.94	19.083363864350002	24.854558677000011	10.093569576566679	5.1249729999999873	39.491018993110757	19.589384322841561	19.951495084583311	6.6776423040428767	17.613227798300009	27.351249805833309	9.5917100000000008	5.7846389999999976	6.1932076349999997E-2	24.825005999999991	16.162907000000001	29.212	13.451000172000001	16.660653	8.9904700000000002	27.440513953881769	30.838653453833331	14.40215610683058	5.1239871346819346	5.3705156104419656	11.930297480859871	13.23559664621038	2.2353460838730341	10.43476792229874	12.971311354744589	8.5446882083500011	21.02631601374997	23.0440565	13.776019205400001	8.7090153750000017	39.746395000000021	28.267969000000001	40.121186000000002	24.727	20.347000000000001	9.1170000000000009	43.639000000000003	22.513000000000019	22.28599999999998	31.03060979506489	7.745406	10.882139000000009	20.67993100000001	0.16855000000000001	16.29875299999998	24.908436999999939	31.391903500000002	35.668012666666662	28.26797000000002	18.23629231131822	10.041501	7.3910929999999997	25.411235000000001	15.13697912072479	12.8692680541768	25.143953403270931	30.057808094993408	30.38445417573331	18.92967842872709	14.727490680561219	20.954527839441869	9.6347061892960379	27.907074999999999	39.744397000000014	29.824480000000001	26.370871000000012	4.1285751418918366	3.6758000000000002	16.08356999999997	16.914083900000001	13.401160000000001	40.528300000000023	13.80031	29.516490000000001	10.103142999999999	13.558165000000001	13.404379	23.111938000000009	14.956390000000001	8.3436300000000028	14.399943	23.923859	28.970725999999988	29.483122999999939	28.847752	35.65	35.037000000000013	30.443999999999988	28.081	29.748999999999981	25.92199999999999	10.682821000000001	15.431208	12.137301000000001	38.419443000000001	4.3664509999999934	12.143822	10.310421	25.89824599999999	41.816444499999918	31.733186	33.304650499999973	32.131479666666557	6.7575399999999934	28.802389999999981	40.968970000000013	25.321020000000001	41.68732	23.923860000000001	28.970729999999989	9.8319099730263844	19.341552054047199	21.713749826557269	9.7827278925713657	21.779156	22.265731999999939	15.190343300760039	6.1335404295016529	1.463058090157956	9.6768740591709825	14.643778576560999	6.7142384043897403	36.529540000000011	28.652429999999981	38.137750000000011	17.31891654941407	9.7827278925713657	20.727456097666671	18.614607437416701	28.156814763400021	18.121075658116698	8.2283824829999919	14.8103	5.4235759999999926	24.07948	19.66203599999999	24.822296999999981	24.077652999999991	27.454962999999999	21.552002999999988	26.21	32.282000000000011	28.7	51.035964372987863	3.4348260556673229	11.038121185591271	22.04360286099681	17.346886999999999	12.739572000000001	19.693849999999991	29.845256999999989	37.224839000000003	31.164860000000012	26.70645	38.502290000000002	24.82229999999997	27.45496000000001	21.552	7.3147298413012267	9.2293401026839685	23.000475637499999	5.7417840000000044	14.216126382672361	8.174422422369771	22.79205558160195	27.57103	27.071103999999991	12.60440659556893	5.7417840000000044	12.838108	19.940043999999979	19.102751424819949	8.5666781471155868	28.863260416880578	11.390855999999999	18.78478800000001	16.687776683199989	29.531375590500001	29.060519300599939	11.91100145745	6.1224428999999931	15.843762999999999	16.072545999999988	7.0615500000000004	30.301548999999991	32.667054	27.52973399999998	41.622000000000021	38.466861000000002	31.471969000000001	32.816997999999998	18.513000000000019	25.22	54.115000000000002	42.378999999999998	44.549000000000007	18.839839999999999	17.071104999999999	28.04793500000002	30.136659999999999	20.1075205	29.86031699999997	32.362817333333332	15.740059	32.231400000000001	42.714710000000011	12.628419759938801	25.3176505069999	16.922150999999989	19.024847593277329	19.024847593277329	27.681256465686751	9.5066760000000023	29.432165999999999	12.60440659556893	33.168824000000001	35.376994029916467	10.02624	14.113230353000001	20.50957	15.582940000000001	17.007719999999988	13.136039999999999	11.074769999999999	10.6803651528	12.445196108799999	45.974598999999998	11.557231	37.778821000000001	22.777301999999999	16.292482999999979	28.713999999999999	21.722999999999981	29.477	31.53	9.7232292333002661	10.765631762946001	27.030370999999999	21.641926000000009	37.778820000000003	22.7773	14.72766894701765	14.016066	34.765714000000017	8.4750285411317687	21.729732666666649	17.321533333333271	24.833668000000021	14.72766894701765	29.21250899999999	28.977404781717102	16.219776166500001	10.0330195392	32.790050000000022	18.968698450000002	9.871772	10.871316999999999	6.575267000000002	26.555	9.0924350000000054	6.5376530000000024	30.004114999999999	25.14530999999997	27.713660000000001	17.625416999999981	52.299870000000013	20.84945827428702	35.330037755642941	3.2954729314248619	3.2954729314248619	10.97498059681504	34.726954000000013	14.6619499226373	10.716885442166671	8.2467449527500012	33.185364	20.84945827428702	12.183852	15.85304100000001	20.235759999999988	33.185360000000003	22.7449757010667	18.24971133333327	19.221347999999981	15.606460000000011	40.498450000000012	9.7508051534833324	6.3750080000000002	29.640571999999999	35.65804	7.6598122103880266	15.763207415382221	20.541422333333269	4.6629039999999886	15.60646	23.010166197348951	16.790950066236839	40.878455794311058	14.393903999999999	20.041984780699259	4.6629039999999886	20.560175999999991	13.734724	6.5309558962999903	23.887876000000009	31.818301999999999	25.734280999999999	30.419118999999991	19.220516661719419	7.880255	28.044984333333328	28.761921333333309	14.33076	41.892470000000003	31.818300000000001	12.61394898190442	15.656295999999999	30.460885333333309	12.61394898190442	27.830728000000001	15.53602597153462	15.656295999999999	9.4229062169333506	43.471986999999999	32.130702000000021	20.596283	9.4735229891709327	35.211473666666549	22.64175400000002	10.039946	17.038180333333301	23.17403091838333	13.218305000000001	27.207220957412531	5.6578910642555407	15.557067999999999	14.184986	0.53605800000000003	22.44199999999999	21.41166410200001	2.10042648924408	18.057101333333311	13.379296666666679	12.436963499999999	19.38680594066107	18.303071078579439	14.66050740754827	15.963900605899999	26.54850399999998	12.995066	30.954796999999989	8.214128999999998	29.618194364150011	31.459121	21.059260999999999	12.41243661600001	30.69607700000002	13.46950227287955	1.051504999999999	32.281627	28.149092	13.819298875695051	15.304659865433329	1.3149630000000001	16.267199000000002	17.783666333333269	14.817591999999999	10.972652000000011	7.6065451460381359	18.124275000000011	2.5491199999999998	2.5491200000000029	12.60440659556893	21.963603999999989	31.098611999999989	25.84735715407616	15.562811999999999	39.327000000000012	12.413383	7.7104760000000008	2.4349999999999992	47.066000000000003	10.420999999999999	23.09	18.413	Female	4.79	1.64	3.6	5.46333333333334	10.06	5.56	4.99	12.23	6.49	12.69333333333333	5.5433333333333357	12.82	16.29	4.6199999999999957	12.531000000000001	7.1899999999999986	11.46	4.63	8.9	7.1	6.8860000000000001	7.1899999999999986	3.19	6.6899999999999986	17.39	9.9700000000000006	6.14	4.9700000000000024	6.98	17.149999999999999	5.71	3.67	4.83	12.698	6.2309999999999999	8.77	7.5166666666666684	10.6	8.5	13.98	2.89	7.24	7.02	5.58	2.77	-3.601	4.13	5.6074766355140238	13.6	4.3	8.2000000000000011	3.88	11.765000000000001	11.6279069767442	5.8	5.1499999999999986	5.88	9.48	9.27	8.5574572127139561	11.68	7.96	2.09	3.8250000000000002	8.5620000000000047	6.85	2.39	8.91	3.11	3.8339999999999992	10.065	4.53	5.99	16.39	8.7000000000000011	2.0959999999999992	6.9180000000000001	6.51	11.74	11.44	4.5	14.36	8.088000000000001	11.871	13.27	10.598000000000001	6.7700000000000014	8.91	6.85	5.6099999999999977	2.5209999999999999	5.1669999999999936	10.726072607260731	4.99	6.23	8.67	4.05	6.5619999999999976	5.38	10.97	5.56	11.85	11.9	6.56	9.120000000000001	11.19	8.4970000000000034	9.6489999999999991	1.7010000000000001	10.795454545454559	11.34	7.29	6.45	7.42	14.67	14.23	7.0289999999999946	9.6989966555183802	6.58	16.8	5.6899999999999986	14.47	14.932126696832579	18.899999999999999	14.6	14.51	6.5340909090909109	4.2349726775956276	4.8	7.84	8.26	2.5249999999999999	8.197000000000001	7.54	9.92	5.6069999999999967	10.507999999999999	5.3330000000000002	7.29	3.161	0.28199999999999997	4.1059999999999954	6.6199999999999957	29.388915000000001	8.5150000000000006	21.46533299999993	32.50364666666654	38.256238000000003	36.416167999999999	18.76799999999999	23.42499999999999	5.6132309999999936	35.45407566666654	29.497489000000002	8.1685580000000009	37.748000000000012	15.936	10.114746	40.370660000000001	35.51	26.204000000000001	23.873502999999989	0.459588	10.27732	40.370660000000001	54.755998000000012	21.88214405954005	45.176159278520799	40.929868999999997	26.05543599999999	22.367000000000001	23.855	38.326000000000001	56.951000000000001	20.707000000000001	20.169	16.244588999999991	15.573378999999999	40.070826333333272	41.026222666666591	9.5560257862499984	18.789347999999979	14.441414	19.536376862297011	10.044	56.831000000000003	15.657	20.167999999999999	6.4073880000000001	23.95823099999998	27.73883389749999	39.436772000000012	12.279715350700149	26.47942099999997	16.19649500000002	23.023455999999999	8.0052230000000009	14.334441	6.652040999999997	4.8403580000000002	23.421729999999979	28.555916	21.496061267199991	40.035590000000013	17.609116	12.35400000000001	14.476302	25.462696999999931	17.642321999999989	23.812999999999999	8.3294280000000001	21.449398999999989	10.20646	21.341353999999999	16.941528999999989	17.301389999999991	25.50161799999999	3.2133780000000001	21.168870999999999	24.237593	11.552102	30.438860999999999	14.307963000000001	19.486758178416679	30.643007000000001	16.619496999999999	22.095712999999989	43.050725	17.855222999999981	17.363091999999991	7.7165339999999967	10.357063999999999	29.362308999999989	8.2784749999999985	14.194329	31.636829000000009	23.29628266666667	9.8424512775154067	7.9778770000000003	24.525963000000001	37.181735000000003	10.638025000000001	31.985813999999969	17.801207999999999	17.237411000000019	32.290648000000012	28.324300000000001	9.9370560000000001	20.147836000000009	11.716673999999999	16.03096600000001	9.4950460000000074	43.566502000000021	28.469706999999989	14.752698000000001	12.282209	9.9521400000000053	53.708913000000017	17.855830000000001	28.890606999999989	34.494567000000004	30.222322999999939	32.290648000000012	29.975899999999989	24.204018000000001	33.423618500000003	33.384999999999998	50.961000000000013	39.246263000000013	37.688113000000023	17.76003849999999	31.12869199999999	15.947258	8.4003930000000011	37.034855999999998	12.36969400000001	22.703755999999991	25.483775999999981	19.230996999999999	14.127544	12.911019	23.346869999999999	15.719274	12.638292	9.0228679999999972	14.817303000000001	FMD%
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